Magnetic sentinel lymph node biopsy and localization properties of a magnetic tracer in an in vivo porcine model.
The standard for the treatment of early non-palpable breast cancers is wide local excision directed by wire-guided localization and sentinel lymph node biopsy (SLNB). This has drawbacks technically and due to reliance upon radioisotopes. We evaluated the use of a magnetic tracer for its localization capabilities and concurrent performance of SLNB using a handheld magnetometer in a porcine model as a novel alternative to the current standard. Ethical approval by the IRCAD Ethics Review Board, Strasbourg (France) was received. A magnetic tracer was injected in varying volumes (0.1-5 mL) subcutaneously into the areolar of the left and right 3rd inguinal mammary glands in 16 mini-pigs. After 4 h magnetometer counts were taken at the injection sites and in the groins. The magnetometer was used to localize any in vivo signal from the draining inguinal lymph nodes. Magnetic SLNB followed by excision of the injection site was performed. The iron content of sentinel lymph nodes (SLNs) were graded and quantified. All excised specimens were weighed and volumes were calculated. Univariate analyses were performed to evaluate correlation. Magnetic SLNB was successful in all mini-pigs. There was a significant correlation (r = 0.86; p < 0.01) between magnetometer counts and iron content of SLNs. Grading of SLNs on both H&E and Perl's staining correlated significantly with the iron content (p = 0.001; p = 0.003) and magnetometer counts (p < 0.001; p = 0.004). The peak counts corresponded to the original magnetic tracer injection sites 4 h after injection in all cases. The mean volume and weight of excised injection site specimens was 2.9 cm(3) (SD 0.81) and 3.1 g (SD 0.85), respectively. Injection of ≥0.5 mL magnetic tracer was associated with significantly greater volume (p = 0.05) and weight of excision specimens (p = 0.01). SLNB and localization can be performed in vivo using a magnetic tracer. This could provide a viable alternative for lesion localization and concurrent SLNB in the treatment of non-palpable breast cancer.